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Description at Zenodo: 
This package supplements the following paper submitted to ESSD: Gross and net land cover 
changes based on plant functional types derived from the annual ESA CCI land cover maps. 
This package contains the protocol of converting the original annual ESA CCI Land Cover product 
into plant functional types (PFTs) that can be used by land surface models and the corresponding 
cross-walking table. 
It also contains the original ESA LC class data and translated PFTs in 2000 as an example in 
the .zip file. 
 
Derivation of plant functional type (PFT) maps from the ESA CCI Land 
Cover product (v1, 28July2017) 
 
The protocol describes the methods of processing the ESA CCI Land Cover (LC) product to 
translate the original LC classes to PFTs. The original LC class data and translated PFTs in 2000 
is attached as an example because year 2000 is the reference year we used to compare the areas 
with other datasets.  
1. Download the ESA LC product 
The ESA CCI LC maps can be viewed online fromhttp://maps.elie.ucl.ac.be/CCI/viewer/index.php. 
The data products can be also downloaded from this website: 
http://maps.elie.ucl.ac.be/CCI/viewer/download.php. 
i) Enter your name and affiliation (note, you will have to do this each time you visit the website 
despite the fact you have already registered). 
ii) Download the Land Cover maps in netcdf format (first box in the Climate Research Data 
Package (CRDP) section). The downloaded netcdf files are named like “ESACCI-LC-L4-LCCS-
Map-300m-P1Y-2000-v2.0.7.nc”. 
In this study, we use the annual LC maps v2.0.7. 
Take note/download the CRDP user guide and the quick user guide in the LC map section - these 
may be useful.  
2. Aggregate the ESA LC maps into half degree resolution 
The variable “lccs_class” in the netcdf file records the land cover class in each 300m pixel and the 
flag meanings can be found in its attributes. In each half-degree grid cell, the number of each 
original LC classes is counted and then divided by the total number of 300m pixel (32400) in the 
half degree grid cell to get the fraction. At this step, one can also use “User Tool” from the download 
page to do the aggregation. This fraction variable has a shape of (37, 360, 720) (LC types, latitude 
and longitude respectively, see ID in Table 1) and is saved as “LCfrac” in the example file. 
3. Translate the original ESA LC classes into PFTs 
The “LCfrac” is multiplied by the cross-walking table (Table 1) and divided by 100 to get the PFT 
fraction at half degree resolution. The resultant PFT fraction has a shape of (37, 360, 720) (PFTs, 
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latitude and longitude respectively, see ID in Table 1) and is saved as “PFTfrac” in the example 
file. 
 
Contact:  
Wei Li (wei.li@lsce.ipsl.fr) and Natasha MacBean (nlmacbean@gmail.com).  
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Table 1. The conversion factors from original ESA CCI land cover classes to PFTs (ESA, 2017; 
Poulter et al., 2015). Stars (*) indicate the classes that experienced changes. The red italic numbers 
indicate the order of the variables (“LCfrac” and “PFTfrac”) in the netcdf file. 
ID 
 
ESA CCI land cover description 
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0 1 No data               100 
10 2 Cropland, rainfed *         10 90      
11 3 Herbaceous cover *         10 90      
12 4 Tree or shrub cover       70    30      
20 5 Cropland, irrigated or post-flooding          100      
30 6 
Mosaic cropland (>50%) / natural * vegetation (tree, shrub, herbaceous 
cover) (<50%) * 
5 5   5 5 5  15 60      
40 7 
Mosaic natural vegetation (tree, shrub, herbaceous cover) (>50%) / cropland 
(<50%) * 
7.5 7.5   10 15 10  30 20      
50 8 Tree cover, broadleaved, evergreen, closed to open (>15%) * 90    5 5          
60 9 Tree cover, broadleaved, deciduous, closed to open (>15%) *   50    20   30       
61 10 Tree cover, broadleaved, deciduous, closed (>40%)   70    15   15       
62 11 Tree cover, broadleaved, deciduous, open  (15-40%) *  30    25   45       
70 12 Tree cover, needleleaved, evergreen, closed to open (>15%) *    70  5 5 5  15       
71 13 Tree cover, needleleaved, evergreen, closed (>40%)    70  5 5 5  15       
72 14 Tree cover, needleleaved, evergreen, open (15-40%)   30    25  45       
80 15 Tree cover, needleleaved, deciduous, closed to open (>15%) *     50 2.5 2.5 2.5 12.5 30       
81 16 Tree cover, needleleaved, deciduous, closed (>40%)    70 5 5 5  15       
82 17 Tree cover, needleleaved, deciduous, open  (15-40%)    30    25 45       
90 18 Tree cover, mixed leaf type (broadleaved and needleleaved) *   30 20 10 5 5 5  25       
100 19 Mosaic tree and shrub (>50%) / herbaceous cover (<50%) *  10 20 5 5 5 10 5  40       
110 20 Mosaic herbaceous cover (>50%) / tree and shrub (<50%) * 5 10 5  5 10 5  60       
120 21 Shrubland *     15 30 15  40       
121 22 Shrubland evergreen*     30  30  40       
122 23 Shrubland deciduous *      60   40       
130 24 Grassland *         100       
140 25 Lichens and mosses         100       
150 26 Sparse vegetation (tree, shrub, herbaceous cover) (<15%) *   5 5   5 5  30  50     
152 27 Sparse shrub (<15%) *      10 10  30  50     
153 28 Sparse herbaceous cover (<15%)         50  50     
160 29 Tree cover, flooded, fresh or brakish water 37.5 37.5       25       
170 30 Tree cover, flooded, saline water 75    25           
180 31 Shrub or herbaceous cover, flooded, fresh/saline/brakish water *       25 15  60       
190 32 Urban areas *              100  
200 33 Bare areas *           100     
201 34 Consolidated bare areas           100     
202 35 Unconsolidated bare areas           100     
210 36 Water bodies *            100    
220 37 Permanent snow and ice             100   
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